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Molybdenum in cast steel is 

an answer to exacting impact 
requirements—hardenability is 
improved and temper brittleness 
practically eliminated. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 


DATA ON MOLYBDENUM APPLICATIONS. 
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SYNTHETIC FIREFLIES... New West- 
inghouse fluorescent marker lamp 
rivals the firefly in economy of 
light generation. Tiny lamp, con- 
suming only 1/10th watt, will pre- 
vent mishaps on dark stairsteps. 
Unlike lightning bug, it can be 
kept glowing continuously—at 
practically no cost. 





1/50,000,000th OUNCE... That’s 
the weight of a single layer of 
oxygen atoms the size of an air- 
mail stamp. Westinghouse re- 
search engineers have built a deli- 
cate balance that measures the 
weight of such a microscopic layer 
of oxide on metal—to determine 
resistance of special alloys to high 
temperatures. 





retreating enemy knows that the 
quickest way to paralyze a city is 
to destroy its powerhouse. Ad- 
vancing Allies know that the 
quickest way to restore order is 
to restore power. A 5000 KW 
power train, built by Westing- 
house, moves in on railroad tracks, 
hooks up to power lines, starts 
boiler and generator . . . then 
lights come on, order emerges. 





INSIDE STORY ... | ransparent 
Lucite bearings now permit re- 
search engineers to visualize per- 
formance of lubricating oil in 
bearings, subjected to varying 
operating speeds and pressures. 
Red pigment shows where oil goes 
and what it does. 
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PREFORMED PLASTICS... New 
Westinghouse process in plastics 
manufacture “beats” resins into 
cellulose’ fibre, then shapes mix- 
ture over perforated copper form. 
Plastic is peeled off and dried, 
then placed in heated mold and 
pressed into final shape. Saves 
time in making reinforced plastics 
of intricate shapes. 
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Sorhratt of a Scientist 





creating a better yardstick for 
testing wartime metals 


Spectrum analysis provides the 
quickest and most accurate method 
for checking the composition of 
metals used in making guns, planes, 
tanks and ships. 


Iron has long been used as a yard- 
stick of comparison in spectrography 
—because of the large number of 
lines in the iron spectrum. 


Formerly, the best standard ob- 
tainable was iron only 99.9 per cent 
pure—containing impurities that 
produced confusing lines in spec- 
trographic pictures. 


Westinghouse research engineers 
tackled the difficult problem of pro- 
ducing-a purer iron—a better yard- 
stick for testing wartime metals. 


They accomplished this by fusing 
the purest iron obtainable in a 
high-frequency induction furnace, 
surrounded by an atmosphere of 
hydrogen gas. 

Result: iron 99.99 per cent pure—con- 


taining only 1 part metallic impurities in 
10,000 parts of absolutely pure iron! 


Today, this ultra-pure iron is 
“mass-produced” by Westinghouse 
at the rate of 1000 pounds per year 
—and is used in all parts of the 
anti-Axis world to improve the 
quality of war material. 


A significant contribution, by 
Westinghouse, to industry at war 
and in the days of peace to come. 
Westinghouse Electric §S Manufac- 
turing Company, Pittsburgh 30, Pa. 


Westinghouse 


PLANTS IN 25 CITIES 


OFFICES EVERYWHERE 


WESTINGHOUSE PRESENTS John Charlies Thomas, Sunday 2:30, EWT, NBC 
Ted Malone, Monday, Wednesday, Friday 10:15 pm, EWT, Blue Network. 
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Two of the foamed Rock Island ‘‘Rockets'’ in La Salle Street Station, Chicago 





Trains sor the Modarn Hecldl 


From the heart of Chicago, the Rock 
Island Lines fan out to serve important 
cities of the Mississippi Valley, the 
Plains states and on to the Pacific 
Coast. Typical of their modern service 
is the Peoria Rocket, a Budd-built 
stainless steel streamliner which flashes 
over the 161 miles between Chicago 
and Peoria four times a day, seven 


Originators of ALLSTEEL* auto bodies, stainless steel lightweight trains and 
highway truck trailers. Designers and makers of airplane and marine struc- 
tures. Inventors of the SHOTWELD* system of fabricating hi-tensile steel. 


TREG. U. S. PAT. OFF. 
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days a week. Since 1938, this one train 
has made more than 9000 trips and has 
carried well over a million passengers. 

Similar Rocket service links Chicago 
and Des Moines, Kansas City and Minn- 
eapolis, and scores of other fortunate ci- 
ties on this progressive railway system. 

Budd-built trains are constructed of 
stainless steel, the strongest and safest 
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material for car-building. Now repre- 
sented on the foremost railroads in 
America, they will be seen in far greater 
numbers in post-war years, bringing 
still more advanced ideas of comfort, 
luxury and convenience for the travel- 
ing public. Budd builds for the future. 


EDWARD G. BUDD MANUFACTURING CO. 
PHILADELPHIA 32, PA. 
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MORTAR’S GRANDPA 
You could pick up this U. S. mortar about 
as easily as you could move a safe and it 
was about es easy to move around. But 
its advocates -eck in the nineties foresaw 

re- the importence of such armament in 

in modern warfare. 

ter Today’s versicn can be carried at a brisk 
trot by a couple of men. It can go into 

ing action in seconds. It’s a precision weapon 

rt, —precision built, facts that many a Nazi 

rel- and Jap have discovered with a jolt. 

ire. Where did a lot of the modern mortar’s 

co precision come from? From a little iron- 


bowl furnace in which over 52 years ago, 
Dr. Edward Goodrich Acheson created the 
first man-made abrasive. Since then abra- 
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“This is a Grinding War.. .”’ 





sive products have become one of our most 
important production tools in the skilled 
hands of American industry. 


Abrasive wheels are used to grind the parts 
of mortars, plane and tank engines, giant 
guns and other war weapons to unbeliev- 
able accuracy. 


This accuracy is responsible not only 
for the efficient performance of these 
weapons—it also makes their mass 
production possible. 


For mass production depends on inter- 
changeability of parts. And interchange- 
ability depends on split-hair precision. 


Today it is almost impossible to put your 
finger on a single article mass produced for 
war or for peace that isn’t in some way 
touched by grinding. On the land, in the 


E E REGISTERED TRADE MARKS OF AND INDICATE MANUFACTURE BY THE CARBORUNDUM COMPANY 


Copyright 1892 and 1920 by Harper & Bros. 


air, on and under the sea, material pro- 
duced by abrasive manufacturing methods 
are blasting the path to victory for the 
United Nations. 


We at Carborundum are mindful that 
“this is a grinding war.”’ Our efforts and 
resources are pledged to making it as short 
as possible. 


These are just a few of the reasons why 
engineers believe a working knowledge of 
abrasives is a pretty good thing to have. 
Write us today for a complete set of 25 
bulletins on the First Princi- 
ples of Grinding. They’re free. 
Address The Carborundum 
Company, Niagara Falls, 
New York. 
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ANOTHER 


WO days after the men finished 

ramming in the bottom of this 
new 35-ton electric melting fur- 
nace, it was in full operation on 
special alloy steels for the war 
assembly lines. 


Allegheny Ludlum plant capacity 
has been expanded at record pace. 
Our output of stainless, electrical, 
tool, and aircraft engine valve steels 
has been multiplied again and 
again. Production will continue to 
increase, because the appetite of 
war is insatiable—particularly in 
this and the coming year, with the 
effort of the Allied Nations trans- 








formed from defense to the attack. 


We have been in the fight from 
the .beginning, and will remain 
until the close. Then, after peace 
has been regained, we can apply 
the additional knowledge and ca- 
pacity accumulated during the war 
years to the enrichment of your 
personal life. Allegheny Metal, and 
our other alloy steel products, will 
return to their familiar everyday 
uses and to your homes. 


Meanwhile, the appetite of war 
is also insatiable for many things 
with which you can help, directly 
and immediately. Collect scrap 


OWI Photo by Palmer, in an Allegheny Ludlum Plant. 





Ker FOR THE STEEL BROTH OF WAR 


metal and paper; keep expenditures 
as low as possible; conserve food, 
heating fuel, gasoline and rubber. 
Above all, buy every last War Bond 
you can afford. 





STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


W&D_ A-9318 
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Magnesium is aptly called the Metal of 
Motion. For this abundant basic metal, ex- 
tracted by Dow from sea water and from 
Michigan brine, is the lightest of all struc- 
tural metals, it is durable and strong, and 
so it finds its place wherever metal is to be 
put in motion, wherever inertia is to be 
overcome. In all the varied fields of trans- 
portation—on highway, rail, or in the air— 
magnesium will help move people and 
materials faster, over greater ranges, more 


A METAL FOR TODAY AND TOMORROW... 
MAGNESIUM’S USEFULNESS IS BROAD YET CLEARLY DEFINED 


economically. In the moving and recipro- 
cating parts of machines... in hand- and 
power-operated tools, equipment and home 
appliances . . . in these places is magne- 


sium's inherent usefulness so naturally and 
peculiarly valuable. It is only logical, there- 
fore, that the weight-saving characteristics 
of magnesium should inspire new ideas. The 
Metal of Motion is leading designers directly 
to fresh concepts of efficiency and speed and 
comfort for everyday life in our time. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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Boston « 
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Pouring a heat of Timken 
Electric Furnace Alloy Steel 
at the Timken steel plant. 


Know Your Bearings- 
Be A Better Engineer 








What you should know about the Timken Bearing- 
MATERIAL— Measure of Endurance 


Design, manufacturing precision and material 
all make important contributions to the out- 
standing performance of Timken Tapered 
Roller Bearings. None of these is more valuable 
than another; each plays its definite part in 
the attainment of Timken Bearing superiority. 
The material used in the production of Timken 
Bearings is Timken Electric Furnace Alloy 
Steel manufactured in our own modern steel 
plant under a rigid system of quality con- 
trol that assures a consistently superior and 
uniform product. 


This is a case-carburized steel, having an ex- 
tremely hard surface that practically defies 
wear and a tough core that provides the neces- 
Sary strength through resistance to stress and 
shock. This combination is a tremendous fac- 
tor of Timken Bearing endurance and life. 


Timken Alloy Steel has achieved an interna- 
tional reputation for quality and now is used 
for many purposes other than Timken Bear- 
ings. It has played a leading role in America’s 
war effort in all kinds of fighting equipment 
on land, sea and in the air. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 
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JET UNIT LIFTS NAVY PLANE QUICKLY 

A Navy Avenger plane leaps into the air at a sharp angle 
with the aid of two 330 horsepower jet units, resembling 
bombs, affixed to the fuselage of the ship. The new sys- 
tem of plane launching, announced on September 8 
by the Navy, cuts take-off run of planes from thirty- 


three to sixty per cent. 
Official U. S. Navy photograph, Press Association, Inc. 
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THIS (8 M. 1. T. 


CHEMICAL ENGINEERING. 


By WARREN K. LEWIS 


Professor of Chemical Engineering 


HE manufacturing industries (excluding agricul- 
ture, mining, and transportation) have been 
divided into two great groups, the mechanical indus- 
tries on the one hand and the chemical on the other. 
The mechanical industries modify the form or arrange- 
ment of their raw materials in converting them into 
finished products, without substantial change in inner 
structure, while those industries which transform the 
structure of their raw materials may, because funda- 
mental chemical changes are usually involved, be classed 
as chemical. In illustration, the textile industries secure 
their fibres, whether natural or synthetic, from suitable 
sources and convert them into the final product by 
purely mechanical processes of spinning and weaving, 
with essentially no modification of structure. The rub- 
ber industry, on the other hand, chemically transforms 
its basic raw material into a new product with new prop- 
erties, without which it woul sess little or no 
utility. The former is a typical mechanical industry and 
the latter a typical chemical one. On the basis of this 
subdivision, more than half the manufacturing indus- 
tries of the country are chemical in character. 

The industries thus classified as chemical are legion 
but they may be broken down into certain major groups. 
Fundamental among these is the industry dealing with 
the fuels, the major source of power, which, in turn, is 
the essential backbone of modern civilization. It 
involves not only the direct utilization of fuels but also 
their processing into more useful forms and the recov- 
ery of important by-products of their manufacture. 
The industry includes the manufacture of the artificial 
fuel gases, the refining of petroleum and production of 
its by-products, and the synthesis of synthetic liquid 
fuels. There are also chemical problems of extreme 
importance in the combustion of fuels. Fuel Engineer- 
ing is set up in the Department as a separate field of 
study. 

A second great group deals with the processing and 
manufacture of colloidal and amorphous materials, 
including such industries as the tanning of leather, the 


A SKYLINE OF CHEMICAL INDUSTRY 


A modern oil cracking plant for the 
manufacture of gasoline 
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manufacture of pigments, paints and varnishes and of 
such varied products as rubber, paper, the synthetic 
fibres (including rayon and nylon) and plastics in gen- 
eral. A third subdivision is the synthesis of the almost 
numberless organic compounds used as drugs and phar- 
maceuticals, dyestuffs, flavoring extracts, perfumes and 
the like. Other groups involve the manufacture of 
starch and starch derivatives, the refining of sugar, 
the processing of the oils and fats and the manufacture 
from them of soap and glycerine. Still another group, 
illustrated by fertilizers and explosives, produces chem- 
ical products which are essentially labor-saving devices, 
of value primarily because of the extent to which they 
increase the efficiency of human effort.* 

The industries just outlined turn out products used 
directly by the ultimate consumer in the affairs of daily 


’ life. However, these industries require as raw materials 


a whole group of chemicals, not found in nature and of 
little direct interest to the ultimate consumer, which 
must be made available at intermediate stages of the 
processes of industry. These materials are classified by 
and large under the term heavy chemicals, and the need 
for them gives rise to another great industrial group, 
the heavy chemical industry. 

It is obvious that the men who are to solve the scien- 
tific and technical problems of these industries must be 
thoroughly grounded not only in chemistry but also in 
the ways of applying it effectively in the practical arts. 
Clearly, however, in a four-year course it is impossible 
for the student to master the details of even a relatively 
few of the industries in question. Were he to specialize 
in a single field, his freedom of choice of a career after 
graduation would be seriously curtailed. It is fortunate 
that the experience of the Institute of over a half a 
century in the chemical engineering field has demon- 
strated that any such specialization is not only unneces- 
sary but undesirable. During that period the chemical 
industries have come to the Institute with a steadily 
increasing demand for men trained in the fundamentals 
of chemistry and the art of using it, with the under- 


* Because of the extraordinary breadth of the chemical field, 
it has been necessary at the Institute to cover certain chemical 
industries, including metallurgy, ceramics and food processing, 
in other departments. 


(Continued on page 52) 
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ROSETTE STRAIN CALCULATOR 





By THOMAS ADDINELL HEWSON, 6-45 


HE invention of the electric strain gage brought to 

the field of experimental stress analysis many 
possibilities for obtaining accurate measurements of 
strain in many materials which heretofore have not lent 
themselves to analysis by the usual empirical or ana- 
lytical means. In order to establish the complete stress 
conditions at a given point in a specimen subjected to 
biaxial stress, the magnitudes and directions of the 
peewee stresses must be determined. To do this at 
east three independent observations of strain are 
required. Once the stress conditions are known at 
various points and under different conditions of load, 
for instance on an airplane wing, the engineer is able to 
produce a more effective and efficient design. These 
strains are obtained by small gages cemented to the 
specimen. Utilizing the variation in resistance caused 
by the change in length and diameter of very minute 
wires, it is-possible to obtain very accurate measure- 
ments of strain in a given direction. These electric 
strain gages actually measure the average strain over 
the pase ength. 

ecent development of these strain gages has 
brought multiple gage set-ups which consist of usually 
three or four gages at different angles mounted in one 
compact unit. These multiple gages are known as 
Rosette Strain gages. Readings of strain obtained in 
these different directions enable one to compute the 
magnitudes and directions of the principal stresses at 
the point in question. The computation, however, is 
quite lengthy and tedious, especially when there are 
several hundred sets of data which is not uncommon in 
stress analysis procedure. Whether the computation is 
' performed with or without a slide rule there must be 
some error at one time or another. Such error would 
not be detected, especially if some one other than an 
experienced engineer were employed. This brings up 


Fig. 1. Orientation of strain gages 
in the rectangular rosette 





the possibility of a calculator to do the actual computa- 
tion. With such a device the accuracy could be assured 
and checked from time to time by certain known solu- 
tions. A calculator could also be operated by most 
anyone and therefore obviate the expense of a well 
paid engineer. 

The next step is to look at the equation to be solved 
and choose a definite approach to the preliminary 
design. The specific equation used by the calculator 
discussed in this paper is that given by the rectangular 





Fig. 2. Differential gear for adding or subtracting. 
Turns of shaft C will be half algebraic sum of turns 
of Aand B 


rosette system of strain gages in which the three or 
four gages are spaced at angles of forty-five degrees. 
The rosette with three observations means that each 
system of gages or rosette contains three individual 
gages, and similarly four observations means four 
gages. The rectangular rosette with four observations 
will be dealt with first for reasons shown later. In 
Fig. 1 four directions are indicated and it is in these 
directions that the four gages are mounted. The 
angles 0,, 9, 9, and 6; are the respective directions 
along which strains €,, , €,, and €q are to be measured. 
OX and OY are fixed axes of reference 90 degrees apart. 
As mentioned before the strain measurements are 
spaced at 45 degrees. Hence: 


0,=0°, 0,=45°, 0,=90°, and 0,= 135° 


When the respective strains are measured along these 
directions, the principal stresses are given by: 


wmx=E | Eat et e+ €4 +,/G=sHe- €a)” | (1) 


4(1— 4p) 2(1+ 4) 
win E| stetete aeeiam a | (2) 
4(1—) 2(1+n) 


where uz is defined as Poisson’s ratio and E is the Modu- 
lus of Elasticity of the particular specimen. Hereafter 
the principal stresses will be referred to by the symbols, 
Tyax and Ou. The direction of these principal stresses 


is given by: 
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TAN 26= — %—# (3) 


€a— € 
where the angles @ and +90 are referred to the fixed 
axes mentioned above. 

Assuming Poisson’s ratio constant and equal to one- 


third and a given value of the Modulus of Elasticity, 
we Can rewrite equations (1) and (2): 


Tmax = B[ctet fe+ eg tv (e— €.)°+(e— €1)" | (4) 





Tun = ae | «+ e+ + €g— V(€a— &)°+(@— €4)? | (5) 


ClErErE Ey) GEE) * GE 
a 


Qeehecs 





Fig. 3. Arrangement of arithmetic processes 


Since in the mechanical solution of this equation the 
product of a constant and some other quantity can be 
taken care of by a simple gear ratio we may rewrite 
equations (4) and (5): 


OuMax > Ci(eg+ e+ e+ eg) + C,V (eq— ¢)-+ (@— €4)” (6) 
Cun > Ci(€g+ e+ e+ €a) aa CV (€a eye (e— €4)? (7) 


Now the equations are in workable form and it will 
be noticed that the two equations for stress are exactly 
the same except for the sign between the two principal 
terms. 

There are really two approaches to the design of 
this computer: electronic and mechanical. The mect.an- 
ical approach was chosen first because a successful 
mechanical solution to this problem has not been 
achieved, and secondly the actual calculations are 
 maigeiaarais carried out, quantities being represented 

y turns on a shaft, and positive and negative quanti- 
ties being differentiated by direction of rotation. Thirdly 
the author believes that the accuracy of such a device 
can equal or better that of an electronic computer. 

From equations (6) and (7) it can be seen that the 
calculation consists of successive additions, subtrac- 
tions, multiplications, squaring, and square root. The 
additions and subtractions are accomplished by means 
of a differential gear shown in Fig. 2, made up of four 
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ANGLE DETERMINATION 


Fig. 4. Determination of directions 
of principal stresses 


bevel gears two of which (A and B) are not connected 
to the input shaft C. The other two bevel gears are 


: =C which may be 





connected to C. In any case At 


rearranged: c+(-3) ee or 4+(-O= S This 


2 2 2° 
enables quantities to be added or subtracted when fed 
into either A, B, or C. As mentioned ‘above, positive 
and negative quantities are differentiated by the direc- 
tion of rotation of the gear or shaft. 

Multiplication is accomplished by simple gear ratios 
since one of the products is always a constant quantity. 
Saeene is performed by a mechanism which consists 
of two parallel shafts, one of which rotates in proportion 
to the square of the other. Square root is accomplished 
by this same mechanism. 

The calculator is arranged in layers where different 
uantities are transferred from layer to layer until the 
nal result is obtained. Fig. 3 shows the arrangement 

of the arithmetic processes discussed above. The 
strains are put into the machine by variable pons 
induction motors which drive worm gears, which in 
turn drive the actual input shafts. The controls for 
input are shown in Fig. 5. On the first deck the quantity 
€, and ¢, are added by differential gear No. 1. This 
sum is added to strain input « by differential No. 2 
and in succession the quantity ¢,+ ¢+ € is added to «, 
(Continued on page 54) - 


Fig. 5. Control panel 


RECTANGULAR ROSETTE CALCULATOR 
Cet , ts, Wha 

















































































ROCKETS AND JET PROPULSION 






By WILLIAM C. COOLEY, 10-44 


URING this war, a great number of new devices 

have been developed which operate on the reac- 
tion principle. They have been classified in two groups, 
depending on whether they carry their own oxidizing 
agent or depend on oxygen from the atmosphere to 
support combustion. The former, which are pure rock- 
ets, can operate at all altitudes because they are inde- 
pendent of the atmosphere. In fact. more thrust is 
obtained at high levels where the exhaust back pressure 
is very low. The latter, which have been called “‘jet- 
propelled” devices, carry only fuel and therefore their 
operation is limited to altitudes where the air is dense 
enough to provide oxygen for combustion. These mech- 
anisms are all similar in that the driving force which 
moves them is obtained from a rearwardly directed jet 
of high velocity gases. 

Powder rockets have been known 
since about 1232 A.D. when they were 
first used as war weapons by the Chi- 
nese. Until recently the powder used was 
unpredictable as to rate of burning and 
several fatal explosions occurred. De- 
spite the danger involved in the use of 
solid fuels, similar powder rockets were 
made to carry mail, and an officially rec- 
ognized rocket postal service was estab- 
lished in Austria in 1931. With the 
coming of World War II, engineers in 
many countries realized the potential- 
ities of rocket power. Their efforts pro- 
duced such devices as the German 
““Nebelwerfer,” which projects 15 cm. 
shells at a dangerously high rate of fire; 
the Russian~‘Katusha,” which repelled 
the Germans at Stalingrad; the British 
““Z-Guns,”’ used for anti-aircraft defense; 
and the American “Bazooka,” which is 
an effective tank destroyer. There are 
many other applications of the solid 
fuel rocket, such as the device developed 
in England for shooting long wires into 
the air to float down by parachute and 
entangle Nazi dive-bombers, the booster 
rockets to enable heavily loaded bombers or fighters to 
take off, and the plane rockets fired from fighter planes. 
The loss of sixty of our Flying Fortresses in one raid 
over Schweinfurt, Germany proved the effectiveness of 
this last weapon. On our own part, a great deal of credit 
for stopping the submarine menace in the Atlantic has 
been given to the Grumman “Avenger” firing rockets 
from guide rails beneath the wings. 

The rockets mentioned so far have all been of the 
conventional variety which burn black powder, cordite, 
or some other slow-burning compound. The efficiency 


io 


Fig. 1. 


bomb. 





Photos: American Rocket Society 
Model of a German 
rocket designed by Hermann 
Oberth, inventor of the robot 


of these self-propelled shells is necessarily low for sev- 
eral reasons: (1) the speed of flight is much slower than 
the jet velocity so that the exhaust gases have residual 
kinetic energy with respect to the earth after leaving 
the nozzle; (2) the expansion of the high pressure gases 
resulting from combustion is not complete and so heat 
energy is left in the high temperature jet; (3) the net 
thrust obtained is lower when the rocket is fired at low 
altitudes than it would be if operated in the vacuum 
obtainable outside the earth’s atmosphere. In other 
words, the rocket will remain inefficient unless it can 
travel at a speed comparable to its jet velocity, can 
achieve expansion to a low pressure and temperature, 
and can move in a medium of low density. Therefore, 
the hope for future development of the pure rocket lies 
in the attainment of high velocities at 
high altitudes. 

Dr. Robert H. Goddard of Clark 
University has been working since 1910 
on liquid fuel rockets ostensibly for the 
purpose of obtaining meteorological data 
at high altitudes. As early as ‘1932 he 
developed a liquid fuel rocket which at- 
tained an altitude of 7500 feet and a 
speed of 700 miles per hour. His work 
has been shrouded in great secrecy, espe- 
cially since the war began. 

The use of liquid fuels such as gaso- 
line and liquid oxygen makes it possible 
to control the rate of combustion to an 
extent which cannot be achieved with 
powder rockets. The combination of 

asoline and loxygen (abbreviated form 
or liquid oxygen) has a higher energy 
content than any powder fuel or solid 
nye yet used in rockets. Theoreti- 
cally, the best fuel now available, from 
the standpoint of energy content, would 
be a combination of liquid hydrogen 
with liquid ozone. The: difficulties 
encountered in obtaining liquid hydro- 
gen and maintaining liquid ozone in the 
form of O; make this fuel impractical. 
The possibility of using some radioactive material as a 
rocket fuel seems very remote at present. 

Tracing the history of jet propulsion devices, we see 
that the jet-propelled airplane developed practically 
simultaneously in both Italy and acid. The first 
successful flights were made in Italy in 1940 with a 
propellerless plane designed by S. Campini. The speeds 
and efficiencies obtained were low at first but the opera- 
tion of the plane became better the faster it flew. In 
England, a jet-plane was designed and built by Wing 
Commander Whittle of the R.A.F. His jet engine 
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incorporated a gas turbine to supply power to run an 
air compressor. The plane was first successfully test- 
flown on May 21, 1941. A considerably improved model 
of this jet engine is manufactured by the General Elec- 
tric Company in this country and is used in a mono- 
plane designed by Bell Aircraft. The performance of 
this plane is still secret, but its speed and ceiling are 
definitely above that of conventional planes. 
Probably the most infamous jet-propelled device is 
the German “Flying Bomb.” It was designed by Prof. 
Hermann Oberth, formerly president of the German 
Rocket Society. This bomb is simple in construction 
and therefore it is easily turned out in mass production. 
The speed of most jet bombs is about 350 miles per 
hour and their efficiency is very low, in the order of 2.5 


per cent. The low efficiency in this case, as with the’ 


pure rocket, is caused by the low speed relative to the 
jet velocity and high temperature of the exhaust jet, 
but also by the losses due to interrupted airflow through 
the engine. 

A scheme has been proposed which avoids this last 
fault by properly designing a diffuser at the air inlet to 
increase the pressure of the air by decreasing its veloc- 
ity. With such a system the flow of air, injection of 


fuel, and combustion would be continuous, although. 


the maximum pressure in the combustion chamber 
would be lower than the explosion pressure obtained in 
the “Robot Bomb.” 

The thrust developed by this device becomes greater 
at high velocities, but of course the drag on a plane 
increases approximately with the square of the velocity. 
Thesis calculations show that a jet plane powered by 
this engine should be able to attain a speed of 1400 
miles per hour before the drag becomes greater than 
the thrust. Fig. 3 gives an idea of how two such jet 
units might be installed in a flying wing. The distin- 
guishing feature of the design is that provision is made 
for conversion to pure rocket propulsion at high alti- 
tudes after the speed of 1400 miles per hour has been 
attained by using air for combustion. The switch from 
air jet to rocket propulsion is brought about by closing 
the air inlets and injecting loxygen with the gasoline. 
In this way, rocket propulsion is used at the high strato- 
sphere levels and at the high velocities which result in 
good efficiency. The problem of take-off may be solved 
by using a long catapult which imparts a take-off 
velocity of 300 miles per hour. The landing speed will 
not be excessive because after a flight, the fuel will be 
practically gone and the wing load- 
ing will therefore not be excessive. 

The high rate of climb of this 
flying wing will make it ideal for use 
as an interceptor. The possibilities 
of such a plane for peacetime as well 
as military uses are enormous. The 
most important post-war use may be 
the transportation of key men from 
one continent to another. Electron- 
ically controlled, pilotless planes 
may be used to carry transconti- 
nental and transoceanic mail. The 
speed obtainable in most cases will 
be well worth the fuel consumed. 
The difficulties encountered in build- 
ing and operating such a combina- 
tion jet ei and rocket ship will 
obviously be great, but in the light 
of present developments they do not 
appear unconquerable. 

ingineers will find the science of 
rocket travel an extremely interest- 
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Science Service 


Fig. 2. Dr. Robert H. Goddard in his laboratory with 
one of the rockets he demonstrated in 1932, presum- 
ably the one which climbed to an altitude of 7500 
feet. It was launched from a tower erected at Mesca- 
lero Ranch near Roswell, New Mexico. 


ing and challenging field for specialization. Many diffi- 
cult problems will have to be solved before a rocket can 
be built powerful enough to overcome the earth’s gravi- 
tational pull and reach the near vacuum of space where 
it operates best. However, the rocket and jet-propelled 
plane are definitely here to stay, and a great industry is 
destined to grow up around them. 


Fig. 3. Schematic diagram of a jet-propelled “‘flying wing”’ 
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THE COLORS 





By LAWRENCE H. FLETT, ‘18 


Director, New Products Division, National Aniline Division 
Allied Chemical and Dye Corporation 


YES and brilliant colors have always been asso- 

ciated with military operations. Symbolically, 

the flag is known as “The Colors”. Parades and mili- 

tary shows of all kinds call for a splurge of bright and 

contrasting colors. The Crusaders in the age of chivalry 

went into battle with all the color and show that the 
dyes of their day could make possible. 

From the days of Alexander’s Phalanx, down to 
our own Civil’ War, parades were battle manoeuvres. 
In the Revolutionary War, soldiers in their bright 
colored uniforms made perfect targets as they marched 
up Bunker Hill, but General Prescott ordered his Amer- 
ican soldiers to hold their fire until they could “see the 
whites”’ of the enemies’ eyes. This was sound generalship 
because the army rifle, at that time, was not a lethal 
weapon at a much greater distance. In the battle of 
New Orleans the attacking soldiers paraded forward 
with military precision because they felt perfectly safe 
while they were beyond the hundred-yard rifle range of 
that time. Flags, banners, drums, trumpets, and un- 
broken lines of brilliantly uniformed men were all 
“stock in trade” of generals best known to history. 

The accurate, rapid firing, hard hitting guns of today 
have changed all this. The clothes worn by the soldier 
in the present war are dyed in colors to conceal him and 
not to display him. Americans fighting the Japanese 
learned, in a real way, the value of dyes. The white 
undershirt worn by the American soldier at the start of 
the present war made him a “sitting duck” for Japanese 
snipers, so. the resourceful American boys dyed their 
white shirts with coffee grounds and other crude dyes 
until it was possible for the Army to take corrective 
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Camouflage combat suit 





steps and to have the white undershirts, towels. and 
all other white clothes dyed. 

Prior to the last world war few dyes were manufac- 
tured in this country. In fact, at that time, practically 
all dyes and important pharmaceuticals were imported 
from Germany. When the supply of German dyes was 
cut off by the blockade at the start of the last war we 
were in a desperate predicament. Dyes had come to be 
regarded as a necessity in our clothes and in most manu- 
factured products. The few existing American dye 
companies were rapidly expanded beyond their techni- 
cal limitations, and many dyes of poor quality found 
way into a starving market. The khaki colored sulfur 
dyes used in the American cotton uniform of that time 
would not have lasted long in the wet jungle fox holes 
of New Guinea. 

Since the close of the last war the American Dye 
Industry has quietly carried out a remarkable program 
in the development and improvement of dyes, so that 
when the War Department demanded fast vat dyes 
for the jungle uniforms of this war, the “know how” 
was there. There remained only the chemical engineer- 
ing problem of a staggering expansion to five hundred 
times the pre-war production. 


Camouflage 

Men are the most precious instruments of war and 
their concealment from accurate and powerful guns 
receives the first consideration, but military head- 
quarters, tanks, airplanes, gun emplacements and other 
military targets must also be concealed from the enemy. 
Nets form the basis of this camouflage. The nets must 
be dyed to match the landscape and they must be gar- 
nished with branches of trees or other vegetation. The 
colors, like colors on the jungle uniforms, must stand up 
under the sun and rain which are so very destructive to 
most complex dyestuffs and, in fact, to most organic 
compounds. 


Women in the Armed Forces 


The present war is not entirely without its parades 
and military shows carried out in a brilliant and noisy 
way to the accompaniment of planes and tanks. Dyes 
are necessary for the uniforms and flags of such patriotic 
exhibitions. All of the uniforms have not lost their color. 
The sailor still dresses in traditional navy blue, dyed 
now with synthetic dyes in place of the natural vege- 
table indigo which was used to dye blue uniforms in the 
Revolutionary War. There are still dress uniforms. 
Many of the parades of the present war are staged by 
the women in the armed forces. Uncle Sam has dressed 
his girls attractively and one of the first considerations 
in any smart uniform is the color which the dyer must 
provide. 

Certain remote items required for the success of our 
present war machine would have lured Bismarck’s army 
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Colored smoke signalling grenade 


to certain destruction. Dyes for items like brassieres, 
skirts, panties and slips are necessary cogs in the 
eh complex American war machine, only 
the outer fringe of which bristles with guns, tanks and 
airplanes. 

Advance and Give the Countersign 


One should not get the idea that all dyes are used in 
the present war to conceal men and military equipment. 
There are very important uses where dyes are necessary 
to reveal or identify men in contradistinction to their 
use for concealing men. For example, there is the use of 
dyes in smoke grenades. . 


The Smoke Grenade 


The use of smoke for signalling is at least as old as 
the American Indian, but the use of brilliantly colored 
smoke is new with this war. Viewed from a distance a 
man or tank becomes too small a part of a confused 
battle scene to be recognized. In such cases, colored 
smoke is used to solve the problem of quick identifi- 
cation. 

In the present war guns have achieved such unbe- 
lievable accuracy at such great distances that it is often 
difficult to be certain that the target is marked with the 
enemies’ symbol or colors. Airplanes fly at such great 
height that man-sized or even tank-sized objects are 
difficult to see, much less to identify. Once, in North 
Africa, German planés bombed their own tanks. Soon 
afterwards the American Army ordered the Chemical 
Warfare Service to perfect colored smokes for signalling 
to reduce the candies of our air forces firing on our 


troops. 

ae these conditions of battle, a soldier is indeed 
fortunate if he has one of those tomato-can-like grenades 
of colored smoke. With this small can he is able to put 
up a brilliant cloud of brightly colored smoke that can 
be quickly identified beyond question at altitudes up 
to 10,000 feet. The colored smoke spreads over the 
landscape to make a greater show than a whole company 
of soldiers in brilliant colored uniforms. Smokes of red, 
yellow, orange, green or violet make accurate signalling 
between our men possible and so minimize the terrible 
possibility of our men firing on one another. 
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The Ocean Dye 


The Atlantic Ocean is a prodigious Be pa of 
water, and ruthless enemies have left many of our men 
adrift on it. A man’s head or even a lifeboat full of 
men is difficult to see on the ocean’s wavy surface. If 
patrolling planes fly low enough to be able to recognize 
small objects they forfeit their ability to see over wide 
areas. The armed forces have provided a clever solu- 
tion to this problem. A mere handful of a fluorescent 
dye can color an astoundingly large area on the surface 
of the water. This bright fluorescent spot can be seen 
from great distances and it can provide a trail that 
leads to lost men. 


Leather Dyes 


The war demand for leather is so great that civilian 
shoes are rationed. Dyed leather is required for saddles, 
aviator’s clothes, jackets, gloves, cases for instruments, 
and a multitude of other , SG hate items. 


Dyed Parachutes 


The military forces now carry the glory of color up 
into the heavens. The most picturesque figure in the 
present war is the paratrooper, military might falling 
to the earth from the sky. At one time, the army of 

aratroopers landed like a great white snow storm, 

at, as the paratroopers became more ees in 
military operations, colored parachutes became a 
military necessity. 


The Home Front 


Perhaps mention should be made of the use of dyes 
on the home front, the use of dyes for worker’s uni- 
forms for civilian morale, for packaging, for clothes, 
and for shoes. 

Dyes are a necessary part of the flag which flies over 
our plants, as it does over Government buildings, and 
army posts so that it may be an inspiration to every 
patriotic American to do his best toward providing men 
in the armed forces with dyes, planes, tanks, and other 
necessary materials which are making an Allied victory 
possible. 

The General Use of Dyes 


Instead of describing special war uses for dyestuffs, 
it would be easier to state that almost all material going 
to military use must be colored. Food, soft drinks, 
clothes of all kinds, bedding, gun stocks, plastics, 
balloons, soap, desks, paper, ink, towels, tents, and 
innumerable other items call for the dyer’s art. In 
times of war, white is a brilliant marker as well as the 
unwanted sign of surrender. There is strength and 
safety in color. 
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Three “Not-so-Seck 
THAT HELPED SURPRISE 


T ALLIS-CHALMERS TRACTORS— 


have helped Uncle Sam’s Seabees hack air- 
ports and roads out of densest South Pacific 
jungles, with almost “impossible” speed. 

Among the first pieces of equipment to land 
on island beach-heads, they have helped beat 
the Japs to the punch time after time. 


ENGINEERING THAT AIDS 
ALL INDUSTRY — FURTHERS 
AMERICAN GOOD LIVING 


ELECTRICAL STEAM AND MOTORS & TEXROPE BLOWERS AND ENGINES AND 
EQUIPMENT HYDRAULIC TURBINES V-BELT DRIVES COMPRESSORS CONDENSERS 











“ul VICTORY NEWS 

? Gas Turbines Take Up To 50% Less 
a Space: Plans for a 5000 HP locomotive 
i , || powered by 2 complete gas turbines 


have already been drawn up by Allis- 
Chalmers. Because of simple, compact 


construction, these turbines require just 
Ss " & J A ps | half the space needed by conventional 
} ap engines—deliver their power with un- 


usual economy. 









Engineers predict widespread use of 
these revolutionary new A-C Gas Tur- 
bines in ships, planes, locomotives and 
other machines. 















Simplifies Unit Substation Planning: 
To aid industry in visualizing power 
distribution needs, A-C field engineers 
now use accurate scale models of Allis- 
Chalmers Prefabricated Unit Substation 
apparatus. 






ALLIS-CHALMERS MERCURY 
ARC RECTIFIER— 


quickly provided a vitally needed 
method of converting alternating cur- 
rent—one of the keys to mass produc- 
tion of aluminum that made possible 
U.S. air supremacy. 
















This “Unit Sub Builder” set eliminates 
guesswork—means far more accurate 
calculations. No bogging down in 
charts, diagrams or tables. Call your 
nearby Allis-Chalmers District Office 
for full details. 












ALLIS-CHALMERS TEXROPE 
V-BELT DRIVES — 


Multiple V-Belt Drives, invented by 
Allis-Chalmers, drive 75% of all 
U.S.A.’s war production machinery — 
speed a gigantic flow of planes, tanks 
and guns to U. S. troops! 





















TUNE IN 
THE BOSTON SYMPHONY 


Allis-Chalmers’ coast-to-coast 
radio program dedicated to the 
men and women of American 
Industry! 

Hear the World’s Finest Music 
by the World’s Finest Concert 
Orchestra with Serge Kousse- 
vitzky conducting. Over the Blue 
Network, every Saturday, 8:30— 
























What will YOU want to make? 


TODAY, Allis-Chalmers great productive 1600 different industrial and farm products 















capacity is directed toward the winning of will be ready to tackle your peacetime prob- 9:30 P.M. (E.W.T.) 

the war... lems . . . to provide gas turbines, electronic Auuis-CHatmers Mre. Co., MinwavukeeE, Wis. 
But after Victory, the same knowledge and devices, many other new types of equipment 

resourcefulness that have engineered over to meet your specific post-war needs. FOR VICTORY 
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SUPPLYING THE WORLD'S 
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MAJOR INDUSTRIAL EQUIPMENT 
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PUBLIC RELATIONS 


Since December 7, 1941 we have had a taste of 
what none of us have liked — war, and have been 
shown that after the war we cannot possibly follow the 
path we were treading before that time. Since then the 
scientific and industrial activities in this country have 
been tremendous. Factories have been making un- 
heard-of quantities of all kinds of equipment with a 
resulting increase in the number of persons employed, 
many of whom were never meant to work where they 
do now. The problem of personnel management is diffi- 
cult and will not lighten when the armed forces return 
to peacetime jobs. 

In time of war there is a natural incentive to do 
one’s job and to do it well, but this stimulus will be 
lacking once the armistices have been signed. It is up 
to industry now to think of ways to handle its employees 
so that they will work happily and efficiently. Planning 
for things is not enough. The scientific approach toward 
solving human problems is equally important. 

The goals to be sought are higher than improved 
methods of manufacture, full employment and in- 
creased purchasing power. They are an efficiently 
running economy of plenty, rather than of scarcity for 
which businessmen fought in pre-war days, jobs, edu- 
cation, health, security, freedom and business oppor- 
tunity. These goals are summed up by the phrase 
‘Pursuit of Happiness.” 

During the depression many Americans lost faith 
in our system of predominantly free enterprise, for it 
was not able immediately to pull itself out of the mess 
it had gotten into. We must remember that the name 
Free Enterprise applies to a system in which each indi- 
vidual may seek what business opportunity he pleases 
and do as he pleases with his money. In Hitler’s prime 

che could avoid a depression almost as simply as to say 
there would not be one, but that is not the case in this 
country. We will get what we work for and deserve — 
whether it be a depression or not. In relation to this, 
such things as taxes, price and wage fixing, rehabilita- 
tion and reconstruction, labor-management relations, 
cartels and the like should be treated to suit the public. 

In pre-war days most businessmen had the general 
trend of taking part in politics only in so far as to sup- 
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port or fight any legislation that directly affected their 
own particular business and to fight an economy of 
plenty in order to increase their own business oppor- 
tunities. We jeopardize the entire national future by 
working to fulfill our own private ambitions at the 
expense of others. We ould work together and not 
tend to separate as we have been doing. 

The businessman depends for his social standing on 
the support and good-will of farmers, labor, religion, 
education, professions, and government, and should 
enlist the support of the opinion-molders: writers and 
radio commentators. He should practice good leader- 
ship, and in doing this he will practice effective public 
relations. Leadership must not be left to articulate 
politicians, elected or selected government officials, 
editorial writers, educators, radio commentators and 
the like. Some businessmen are reluctant to take the 
path opened to them. They are afraid to stick their 
necks out. There is no time now for timidity. It is 
time now to start active working with the people to 
insure a favorable future, to plan for the coming peace. 

How are you to work with such a spread-out and 
diversified group? The first thing to do is to obtain 
the respect of those in the immediate vicinity of your 
plant — not respect for the money you pay them, but 
syst respect obtained by active codperation with 

ocal welfare committees and clubs, and the formation 
of employee thrift and security plans. The next step 
is to spread your respect. Interest your stockholders 
in more than monetary returns on their investments. 
Let them enjoy in full the management powers that are 
theirs. Do not exploit your consumers. Let them enjoy 
good quality at low cost. Once you have obtained the 
respect due you, you may consider offering your opin- 
ions on the pressing matters of the day. 

The college graduate must know what is expected 
of him when he gets out into the world to shift for him- 
self. This is especially true of the man from M. I. T., 
for that institution is considered to be at the top in its 
field. A graduate from there is not meant to become a 
machine operator but an authority in his field and 
respected by all. When the war is over it will be the 
technical graduate who will take the leaps into the 
future. In order to take them successfully he must be 
respected, 
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Testing Mica Sheets 


Mica’s special insulating qualities are mighty important in communica- 
: , : : 3 

tions equipment. No equivalent exists, so war’s huge demands caused a 
critical shortage. 


Bell Telephone Laboratories’ scientists were assigned the task of some- 
how finding more mica. They found it—in the very considerable amounts 
of raw mica which visual inspection had rejected. By developing electrical 
apparatus to test the two most important electrical properties, they in- 
creased the usable amount of mica by half and so stretched current sup- 
plies of mica to fill all military needs. 


In many such ways the Bell System is serving the nation, constantly 
meeting the needs of our fighting forces for dependable communications. 


BELL TELEPHONE SYSTEM 





** Service to the Nation in Peace and War” 




























ALUMNUS OF 
THE MONTH 


PAUL W. LITCHFIELD 


Chairman of the Board 
Goodyear Tire and Rubber Company 


The year 1875 witnessed the birth of a man who 
was destined to become one of the leading figures of 
American industry, for it was on July 26 of that year 
that Paul Weeks Litchfield was born in Boston, Mas- 
sachusetts. He attended the public schools of Boston 
and was graduated from English High School in 1892. 
Thereupon he entered the Massachusetts Institute of 
Technology and in 1896 was awarded a Bachelor of 
Science degree in Chemical Engineering. 

After graduation he worked first for L. C. Chase & 
Co. in 1897, for the New York Belting and Packing Co. 
in 1898 to 1899, for the International Automobile Tire 
Co. in 1899 to 1900, and finally joined the Goodyear 
Tire and Rubber Co. of Akron, Ohio in 1900 as super- 
intendent of production. Goodyear was then but a 
small, two year-old industrial enterprise, waiting for a 
man with the tenacity and determination of Mr. Litch- 
field to pull it out of a possible small-time rut into wider 
and bigger fields. And that is just what happened: 
Litchfield, with his insistence upon increased economy 
through improved technology, proceeded to create new 
products so as to create new markets and hence to keep 
the proverbial ball rolling. The straight-side tire, the 
cord tire, the pneumatic truck tire, the balloon tire, 
lighter-than-air craft: these are but a few of the 
epochal steps in which Litchfield led the way. Dedica- 
tion in 1943 of the new Goodyear Research Laboratory, 
one of the most complete and modern in the world, 
provided a fitting climax to the vast program which he 
inaugurated many years earlier. 

nder the able guidance of this tall, gray-haired, 
serious-minded descendant of the Pilgrims, “‘little” 
Goodyear has grown to include thirteen tire factories, 
eight of them in foreign lands; four plants manufactur- 
ing rubber products other than tires; aircraft plants; a 
thirty-five thousand acre cotton ranch; rubber planta- 
tions; a synthetic rubber plant and large coal mining 
operation. At present the company is also operating 
various government-owned plants. To illustrate the 
rapidity of expansion, consider one aircraft plant, 
which expanded from fifty employees to thirty thou- 
sand in a little over eighteen months. 

Mr. Litchfield’s interest in the lighter-than-air divi- 
sion of aeronautics is widely known. The company 
began to construct training and observation balloons 
in 1911 and later the giant dirigibles Akron and Macon 
were designed and built for the United States Navy 
under his direction. It is primarily due to his interest 
in keeping alive the art of building such airships that 
the recent antisubmarine campaign was so successful; 
for this the nation owes him an immense debt of grati- 
tude. This is only one of the many ways in which he 
has contributed to the war effort. another being the 
cotton-rubber barter deal with Great Britain in 1940, 
whereby a crude rubber stockpile was set up which 
bridged the ominous gap between the Jap seizure of our 
sources of raw rubber and the volume production of our 
national synthetic rubber program. 

In spite of the full schedule of work imposed upon 
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him by wartime requirements, Mr. Litchfield finds time 
for a lively interest in the Boy Scout movement. be- 
lieving it to be an effective instrument in the training 
of youth. As a matter of fact, he is a member of the 
National Executive Committee of the Boy Scouts of 
America. 

Since he is a man who is forced to do quite a bit of 
travel, it is natural that his interests lie in the field of 
transportation. Currently his consuming interest is in 
the development of aviation, as evidenced by the start- 
ling increase in Goodyear’s aviation production. One 
reason for this interest is his conviction that only by 
making America overwhelmingly dominant in air 
power may we hope to avoid new world wars in the 
immediate future. Or, as he himself says: ‘“‘Unless and 
until America is the most powerful nation in the air, 
our safety, our freedom and our standard of living will 
not again be what it has been in the past.” 

Two of the honors that have come to Mr. Litchfield 
as reward for his achievements are the “Spirit of St. 
Louis” Aeronautical Medal awarded him in 1932 by 
the Aeronautic Division of the American Society of 
Mechanical Engineers “for meritorious service in the 
advancement of airship design and construction in 
America;” and the coveted certificate of merit of the 
Franklin Institute of the State of Pennsylvania for the 
Promotion of Mechanic Art, awarded him in 1942 as a 
result of the development of the Goodyear Life Guard 
safety inner tube. 

To list all his other activities is to go beyond the 
scope and span of this article, but a few may be given 
here: he is a member of the National Association of 
Manufacturers; a former member of the Business Advi- 
sory Council of the United States Department of Com- 
merce; chairman of the Social Security Committee; a 
past president of the Rubber Manufacturers Associa- 
tion; and a former director of the United States Cham- 
ber of Commerce. A world authority on the subject of 
rubber, having supervised the purchase and processing 
of one-eighth. of all the rubber produced in the world 
for all time, he has written many magazine articles on 
business and aeronautical as well as industrial subjects. 
Truly the “Top Man” of Goodyear is a “man of 
horizons.” 
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TODAY, when the wonder-drug penicil- 
lin is so vitally needed on the fighting fronts 
and in the home-front sickrooms, the Radio 
Corporation of America reveals that a rev- 
olutionary method of production has been 
perfected in RCA Laboratories. 


Tests at the Squibb Penicillin production 
center at New Brunswick, N. J., show that 
a single RCA electronic installation can 
concentrate two billion Oxford units of 
Penicillin in 24 hours—enough to admin- 
ister 100,000 individual doses. 


peeds Production! 


Besides streamlining the elaborate evapor- 
ation method, the new RCA Electronic 
system includes these important advan- 
tages: reduction of operation costs, low- 
ered maintenance costs, less possibility of 
mechanical difficulties and production de- 
lays, great savings in floor space, and 
impressive reduction in initial equipment 
costs. 

The new RCA electronic dehydrator of 
penicillin is shown here in regular opera- 
tion at the plant of E. R. Squibb & Sons. 


RCA 
leads the way in — 


RADIO CORPORATION OF AMERICA 


RCA LABORATORIES - PRINCETON - NEW JERSEY 


radio—television— 
phonographs—records 
—tubes—electronics 


Listen to RCA’s “The Music America Loves Best’’— Sunday, 4:30 P.M., E.W.T., over the NBC Network ye BUY WAR BONDS EVERY PAY DAY %& 
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HONORARY AND PROFESSIONAL SOCIETIES AT M. I. T. 


TAU BETA PI 


The Massachusetts Beta chapter of Tau 

Beta Pi, honorary engineering fraternity, held 

its summer initiation banquet at the Smith 

House on the evening of August 28 at 6.30 

ee Dr. John W. M. Bunker, dean of the Graduate 

chool, delivered an address, ‘““Achievement and Dis- 

tinction,” with the theme that “Achievement must be 

known and recognized; and higher usefulness comes 
through the attainment of distinction.” 

After the dinner, prizes were awarded to the initiate 
who had written the best pledge theme and the initiate 
who had made the best wooden replica of the bent, the 
society emblem. Isaay Sscinpniteky (6-45) won both 
awards, with honorable mention for the theme going to 
Gerald C. Swensson (10-44), and for the bent to Joseph 
T. Lester (10-44). 

The new members initiated at the ceremonies pre- 
ceding the banquet were: Robert E. Benedict, William 
F. Di Zenzo, Henry Bruce Fabens, Hyman W. Fisher, 
David P. Flood, Jack H. Fraily, Roy Haddox, Roderick 
L. Harris, Edward C. Holt, Jr., Joseph T. Lester, Jr., 
Walter H. Levy, John W. Matthews, David M. Rock, 
Harold Ross, Isaay Stempnitsky, Gerald C. Swensson, 
Daniel R. Veishbow and Robert E. Wilson. 


ALPHA CHI SIGMA 


Alpha Zeta Chapter of Alpha Chi Sigma, honorary 
chemical fraternity, initiated twenty-seven men on 
August 19, including undergraduates, graduates, and 
several members of the faculty. A banquet for the 
initiates was held on August 23, at which time the 
Alpha Chi Sigma Junior Award, consisting of $100, a 
old key, and a certificate, was given to James Gurney, 
—46, on the basis of scholarship and professional prom- 
ise in chemistry. Dean John W. M. Bunker was the 
pe at the banquet; his topic was “‘Can You Believe 
our Eyes?” 

At the chapter’s recent meeting Dr. Marvin spoke 
on “Corrosion.” 

The new initiates are as follows: Class of 2-46: 
Robert E. Chandler, Gunther S. Fonken, William F. 
Herberg, Frank L. King, James H. Loweree, Henry M. 
Morgan, Robert J. O’Donnell, Karl F. Peterson, 
Donald W. Sabean, Robert G. Wilson; Class of 6-45: 
Walter E. Borden, Arthur L. Hall, S. Gordon Smith, 
Robert H. Johnston; Class of 10-44: George A. Butter, 
Jr., James M. W. Field, John W. Matthews, Gilman Y. 
Murray, Charles L. Sollenberger, Henry C. Tiilson; 
Graduates: José M. Corbella, Gonzalo C. Docal, 
Mahlon P. Etheredge, Hewitt G. Fletcher, Edward C. 


Hermann, and James B. Weaver. 
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AMERICAN INSTITUTE 
OF CHEMICAL ENGINEERS 


The first meeting of this term was 
held Tuesday, September 5, at which 
time refreshments were served, and a 
film entitled “Aluminum, from Mine 
to Metal” was shown. 

Elections for next term were held at the succeeding 
meeting. The present officers will remain as an advi- 
sory committee to the new officers until the end of the 
term. 

The new facuity advisor is Professor D. Broughton. 


AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS 


Since the beginning of the summer term, 
the M. I. T. student a of the Ameri- 
can Institute of Electrical Engineers has 
grown in membership to about four times its former 
size. Evidence of the recent expansion was given by 
the necessity of having two groups on different days 
participate in the inspection tour of the Boston Edison 
Company’s Mystic River Generating Station in August. 

In the business meeting, held on August 30, George 
D. Lawrence was elected chairman for the next year, 
Charles J. Hooker, vice-chairman, Robert Fauvre, sec- 
retary, and L. C. Wellard, treasurer. Code practice 
classes to help those preparing for amateur’s licenses or 
otherwise interested were organized, with Albert B. 
VanRennes and Ned Spiesberger attending to the de- 
tails of this project. 








NAVAL ARCHITECTURE SOCIETY 


The Naval Architecture Society has been very 
active this term. On August {5 Professor H. Turner 
gave an interesting talk on “Material Control in Ship- 

ards.” 
. At the dinner meeting held August 23 in the Smith 
House, George Owen, yachtsman and designer of note, 
ave a very interesting talk entitled, ‘Yachting, the 
Sport of Kings.” Mr. Owen illustrated his talk with 
numerous slides and forty-five minutes of colored 
movies. 

Lieutenant-Commander E. S. Fleming, U.S.N.R., 
addressed the society on September 13 with the topic, 
“Duties and Experiences of Supervisors of Shipbuilding 
for the United States Navy.”” Commander Fleming is at 

resent the Resident Inspector for the Navy at George 
Lewis's Yard in Neponset and also Assistant Super- 
visor of Shipbuilding at Fore River (Quincy). 
(Continued on page 52) 
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Birth of a 


Here’s how the metal nose of an aerial 

bomb is formed. A white-hot metal tube, 

whirling rapidly in a chuck, is brought 

into contact with a spinning roller. 

Remotely-controlled movement of this 

forming roller gradually molds the tube- 

end into the required rounded contour. 
Throughout this forming operation, 

the tube must be held at 

uniform temperature — high 

enough fo keep the metal ing 

plastic condition. Ordinarily, 

the mass of metal in the chuck 


AIR REDUCTION SALES COMPANY 
MAGNOLIA AIRCO GAS PRODUCTS CO. 
NATIONAL CARBIDE CORPORATION 
PURE CARBONIC INCORPORATED 

THE OHIO CHEMICAL AND MFG. CO. 
WILSON WELDER & METALS CO., INC. 
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OXYGEN, ACETYLENE AND OTHER ATMOSPHERIC GASES ° 
ARC WELDING MACHINES AND SUPPLIES °¢ 


tends to draw heat away from the 
bomb. However, by using Airco oxy- 
acetylene flame torches for supple- 
mentary heating, the spinning bomb is 
kept at a high, constant temperature, 
which facilitates forming and lelps 
assure uniform wall. thickness in the 
business end of the bomb. 

This is only one of many ways in 
which the oxyacetylene flame is speed- 
ing wartime metal-working. It also 
shape cuts steel, cleans it, softens it, 

hardens its wearing surfaces, and 


SEND FOR FREE BOOKLET, 


Arr REDUCTION 


60 EAST 42nd STREET 


Courtesy of Scaife Company 
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welds it and other metals into strong, 
One-piece parts. Teamed with the elec- 
tric arc this versatile “tool” has blazed 
new short-cuts in metal fabrication 
. .. short-cuts that are pointing the 
way to better, stronger metal products 
for peacetime use. 

If you would like to receive our in- 
formative publication, “Airco in the 
News,” we shall be glad to send a 
free copy. Write to Mr. G. Van Alstyne, 
Dept.C. P., Air Reduction, 60 East 42nd 
Street, New York 17, N.Y. 


“AIRCO IN THE NEWS” 


NEW YORK 17, N. Y. 


GAS WELDING AND CUTTING APPARATUS * CALCIUM CARBIDE 
CARBON DIOXIDE * “DRY ICE” © ANAESTHETIC AND THERAPEUTIC GASES AND APPARATUS 
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Another Stretching across the North Fork of the 
G t White River, in Arkansas, Norfork Dam is 
rea 2624 ft. long and 220 ft. high—the fifth 
largest concrete structure of its kind in the 

Dam United States. : : 
Frick Refrigeration played a triple rdle in 
Benefits hastening the building of this great Dam. To 
prevent dangerous heating as the concrete 
from hardened, the water going into the mixers 


was chilled almost to the freezing point: in 
very hot weather, tons of crushed ice were 
also supplied; after being poured, the mono- 
lith was cooled for months by circulating 


Frick 
Engi- 


i chilled water through 900,000 ft. of pipe 
neering imbedded in the mass. 
and Frick Engineering and Frick Equipment 


served with distinction on this big project. 
Which leads us to repeat: “For the really 
important jobs, specify Frick Refrigeration.” 


Frick Co., Waynesboro, Penna. 
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ROCKET RESEARCH SOCIETY 


A big step forward was taken by the Society when 
on September 2 the first rocket motor tests were run 
using gasoline and liquid oxygen for fuel. This is the 
most powerful rocket fuel combination used at M. I. T. 
to date. The motor was designed and built to be stati- 
cally tested on a remote-controlled test stand. The 
results obtained were satisfactory and plans are being 
made to build a flying model to be powered by the same 
fuel. 

At the weekly meetings held every Wednesday at 
7 p.m., the latest developments in rocket projectiles and 
jet-propelled aircraft are discussed and technical papers 
are presented by members of the Society. 

Each new member is provided an opportunity to 
read books giving a general survey of the field of rocket 
propulsion before going into a more detailed study of 
his own special branch, such as thermodynamics, nozzle 
design, flight control, or whatever he is most inter- 
ested in. 


THIS IS M. I. T.—CHEMICAL ENGINEERING 
(Continued from page 37) 

standing that the industry will furnish the graduates the 

detailed knowledge of its specific operations. 

While the chemical engineer must have a thorough 
foundation in chemistry, a mastery of chemistry de- 
mands a command of both mathematics and physics. 
Most of the time devoted to technical work in the first 
three years of the undergraduate course in Chemical 
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Engineering is necessarily taken up by these major 
sciences and, in consequence, the program up to this 
point differs relatively little from that in the course in 
Chemistry. The prof€sgional subjects dealing with the 
solution of the practical problems of chemical industry 
begin in the third year and most of the technical work 
of the fourth year is devoted to them. 

The chemical engineer must have a general famili- 
arity with the raw materials of chemical industry, the 
processes by which they are transformed, the products 
into which they are made and the uses to which they 
are put. This information, largely qualitative, is given 
in the courses in industrial chemistry. Fortunately, 
however, while the industries are extremely complex, 
they involve a limited number of so-called unit proc- 
esses and operations. It has been found pane by 
mastering these to develop a general technique of 
analysis of the manipulations, of chemical industry 
which is applicable and adequate in any situation the 
engineer is called upon to face in his future professional 
work. The junior and senior subjects in Chemical 
Engineering are devoted to this phase of instruction. 

Because engineering is the art of applying the sci- 
ences to the solution of practical economic problems, 
the educational program must give the student prac- 
tical experience in the exercise of the art. Two methods 
of meeting this problem have been developed, The 
first involves instruction in an engineering labarneaty 
in the school itself, while the second places the student 
in industry in a codperative program integrated with 
his school training. The Department of Chemical Engi- 
neering offers a plan of the second type which, however, 
is unique in four important points. In the first place, 
the man goes into the plant, not as an employee or an 
apprentice, but as a student. He pays his tuition for 
the privilege of walking through the plant gate. In 
consequence, the school‘is free to plan the student’s 
prem for the maximum educational effectiveness. 

n the second place, the student does not go into the 
plant until the end of the senior or the beginning of the 
graduate year. In consequence, he goes with a back- 
ground of professional training adequate for a full 
appreciation of the technical significance of his plant 
experience. In the third place, the Institute maintains 
in the plant, in charge of a small group, usually ten or 
twelve men, two of its own staff members, a director 
of faculty rank and an assistant, both of whom are 
paid by the Institute and are responsible to the Insti- 
tute. Their one job is the proper training of the student 
group. The direct staff effort expended on the student 
i and indeed exceeds that exercised on the campus 
itself. Finally, the program provides breadth of train- 
ing. The student goes, not into one plant or even into 
one industry, but into four. These plants are chosen to 
give the student, not a specialized knowledge of a single 
industry but a broad contact with the fundamental 
operations typical of all chemical industry. 

This program of practical experience is organized 
as the School of Chemical Engineering Practice. It 
offers an opportunity for practical training in-the engi- 
neering profession unmatched anywhere else in the 
world. It is the engineering equivalent of the hospital 
internship for the young medical graduate. In it, the 
student functions as an embryonic consulting engineer. 
Just as the hospital intern operates under the watehful 
eye and guidance of the resident physician, in the same 
way the Practice School student works under the super- 
vision of the Station Director. The purpose of this 
supervision is never to limit student initiative, but to 
develop it. It does, however, see to it that the mistakes 


(Continued on page 54) 
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A veteran Pacific Pump 


Another Record Pumping 
Achievement for Pacific 


Buz with precision tolerances down to a third of a hair’s breadth, 
this 4’’ 10-stage Pacific Hot Oil Centrifugal Pump took the terrific 
punishment of ten years’ continuous service, in a large West Coast refin- 
ery, under pressures of 1750 pounds and temperatures up to 850° F. 
Think of it. 

With forged steel outer case and chrome steel inner case and fittings, it 
poured out seething hot oil at the rate of 680 G.P.M. operating at 3450 
R.P.M. It went into action in June 1933. 

In November 1943, after a complete check-up, modernization and re- Twelve 6-cylinder 600 B.H.P. CLARK “Angles” in the Cotton 
placement of a few minor parts, this ‘“‘stout fella’? was declared good as Valley Recycling Mant, Cotes Velny, Lasieas, 





new and sent back to the firing line for another long period of pumping Twelve 600 B.H.P: CLARK “Angles” comprise the com- 
efficiency. pressor battery in the Cotton Valley Plant. The plant 

Pacific Pumps are tough, and they take it! Engineered design and pre- capacity is 150,000,000 cubic feet. of gas daily which is 
cision workmanship make such pumping records possible. supplied from 69 condensate wells. 


“Tuo of ie Dresser Industries.” 
PACIFIC PUMP WORKS ~ CLARK BROS. CO., INC. 


HUNTINGTON PARK, CALIFORNIA OLEAN, NEW YORK 
NEW YORK, NEW YORK CHICAGO, ILLINOIS BOSTON, MASSACHUSETTS 
HOUSTON, TEXAS TULSA, OKLAHOMA HUNTINGTON PARK, CALIFORNIA 
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‘ite engineering student will be interested in this Okonite 
research publication* giving data in connection with carrying 
greater emergency loads on power cables. Write for your copy 
_of Bulletin OK-1017. The Okonite Company, Passaic, N. J. 


*By R. J. Wiseman, chief engineer of The Okonite Co. 
sea before a joint meeting of the Missouri Valley 
lectrical Association and Southwest District A.1.E 





 OKONITES 








INSULATED WIRES AND CABLES rn: 


THIS IS M. I. T.—CHEMICAL ENGINEERING 
(Continued from page 52) 


which the unguided beginner would be sure to make are 
avoided and that every experience of the student counts 
*for the most in his professional development. 

The work of the Practice School is carried out in 
stations located in the plants of the Hercules Powder 
Company at Parlin, N. J., the Bethlehem Steel Com- 
pany at Lackawanna, N. Y., the Eastern Corporation 
a Bangor, Maine, and the Penobscot Chemical Fibre 

——— at Oldtown, Maine. 

e field of Chemical Engineering is extraordinarily 
broad. While it has proven possible to furnish an ade- 
quate general technical background during the four 
years of the undergraduate course, this does not offer 
opportunity for desirable specialization. In conse- 
quence, the student aspiring to professional achieve- 
ment along technical lines should endeavor to include 
at least one year of graduate work in his educational 
program. The graduate students in the Department 
come not only from the undergraduate body, but from 
other schools all over the world. A large fraction of this 
latter group takes classroom work along with the under- 
aes at in the professional subjects of the third and 

urth years. This intermingling of students at differ- 
ent educational levels and with varied backgrounds of 
ie apr and training is an important asset to the 
value of the Department’s training. 

There is no field of engineering in which the oppor- 
tunities are purely technical. In addition to the prob- 
lems of research, development and design, there are 
those of plant operation and management, of sales engi- 


a4. 








neering, and of general administration. In all these, a 
technical training and background is an asset of the 
first order. Indeed, there is basis for the conviction 
that the largest opportunities for the engineer lie not 
in the narrowly elutes! but in these relatively non- 
technical areas: Success in them is dependent primarily 
upon ability to meet the co pe aga problems of human 
relationships. In no field of engineering are these 
human problems more involved than in the chemical 
industries, but this very fact makes them more inter- 
esting and their solutions more important. The Depart- 
ment has always stressed this phase of engineering 
training and is increasing its emphasis upon it. In 
recent years a special option in Industrial Relations has 
been made available and the Practice School offers 
unique opportunities to meet and study such problems 
face to face. 

The chemical industries look forward to a promising 
future. They have grown with extraordinary rapidity 
during the last quarter century, but the indications are 
that this growth will continue for at least an equal 
period ahead. No group of industries will have less 
difficulties in the period of adjustmen: after the war, 
because many of its war products are exactly those 
required by a peace economy and where this is not the 
case minor modifications of war-time plants can convert 
them to peace-time products. It is doubtful if there is 
any other field of applied science which offers greater 
variety and scope of opportunity to the professional 
man than that of Chemical Engineering. 


ROSETTE STRAIN CALCULATOR 
(Continued from page 39) 


by differential No. 3. The sum of the four strains is 
then multiplied by the constant C, in transferring it 
to the shaft at the extreme right on which this quantity 
travels to the fifth deck without interruption. Going 
back to the input strains, they are all extended to the 
second deck where they are fed into the differentials 
No. 4 and No. 5 where the differences ¢,— €, and «— €, 
are obtained. These quantities are then transmitted 
to the fourth deck by means of shafts where they are 
fed into.the squaring mechanisms. On the third deck 
these differences are tapped off.and run into the angle 
determination mechanism which is shown in Fig. 4. 
From equation (3) it was seen that the angle was 
given by: 
tan 2p = — <b—“# 
€a— €c 

In this piece of equipment a right triangle is actually 
constructed and the angle 2¢ is measured by a rotating 
disk with its center at the base of the hypotenuse. The 
rotation of this disk is reduced by one-half and fed to 
the direction indicator dial shown in Fig. 5. 

Going back to the fourth deck the quantities 
(€,—€,) and (¢,—€4) were put into the two squaring 
units from which was obtained (e¢,— ¢,)? and (¢€— €,)”. 
These two squares are added by differential gear 
No. 6 from which the sum (e,— ¢€,)?+(«&—€)? is 
obtained. This is transferred to the fifth deck where it 
is put into the square root device from which the 


€.)’+ (@— €4)?emerges. The two prin- 





quantity C,V(«,— 
cipal quantities are now determined. The two values 
are added and subtracted by two differential gears and 
the resultant quantities are respectively the maximum 
and minimum principal stresses. The rotation of these 
output shafts are reduced sufficiently and run to the 
two dials on the control board, Fig. 5. Thus the magni- 
(Continued on page 56) 
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Some Suggestions About 


Your Future Career 


Every young man with a job to do now— 
whether it is training for the services, or 
actually serving, as millions of you are— 
looks forward to the day when he can begin 
his career. 

There are going to be many exciting 
things to do. 

From what we see ahead for aluminum, 
may we venture a few suggestions? 

You can learn a lot about the progressive- 
ness of a future employer by finding out 
what he is doing about using aluminum in 


his business. For instance . . . 

If you see a lot of aluminum on a new 
product, that’s a good line for you to sell. 

If you see a lot of aluminum used in the 
shop to make things light and easy to handle, 
that’s a good company to be with. 

If you see a chance to make anything, or 
sell anything, or work with anything made 
of aluminum, you’re going to be way out 
in front. 

This is how we see it at Alcoa . . . the first 


name in Aluminum. 


A PARENTHETICAL ASIDE: FROM THE AUTOBIOGRAPHY OF 


ALCOA ALUMINUM 


e This message is printed by Aluminum Company of America to help people to 
understand what we do and what sort of men make aluminum grow in usefulness. 
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ROSETTE STRAIN CALCULATOR 
(Continued from page 54) 


tudes and directions of the principal stresses from the 
rectangular rosette with four observations of strain are 
determined. 

In dealing with the rectangular rosette problem 
involving three observations of strain the simplified 
equations are very similar to those involving four 
readings. They are: 


Ouax = C,(2 €,+2€,) a Coy (2 €5 — leat €,])?-+ (€q— €,)” (8) 
Cun = C, (2 €,+2e,) aves Cov (26— [eat €-])?+ (e- €,)” (9) 
tan 2¢= 2e— leat ed] (10) 


€a— €¢ 








Repeating: 

Omax = Ci (€g+ et + €4) + CoV (€a— €)?+(e—€4)? (6) 

Orn = Ci (€gt+ e+ € + €4) — C,V(e.— €)°+(€— €4)” (7) 

Ss” 

se (3) 
It is known that the sum of any two strains at right 

angles are equal. Therefore: ¢,+¢€=@+€ or €4 


=e,+¢,—«- Substituting this value of «in the stress 
equations involving four strain observations: 


Oyax > Ci(eg+ e+ éo+[ea+ €- — €]) 
+0,V(6—[e+ €— €])?+ (e.— €,)? 
oe C,(2 &+26)+C,V(2 €—[ea+ €-])?+ (4 €,)” 
Cun = C,(2 €,+2€,) a C.V(2 e— [eg+ €.])?+ a €,)” 
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tan 2g = Slate a) _ 26—leet ol 










OILERS | SHIPS 


Ss. TEAM on board AP-2 and AP-3 Victory Ships is generated by 
single pass, sectional header type boilers built to a design origi- 
nated by Babcock & Wilcox in 1929. These compact, fast-steaming, 
maintenance-saving boilers help make the Victory Ships faster and 
more efficient than their worthy predecessors—Liberty Ships. In the 
record-shattering achievement of the merchant marine in the war 
effort, B&W is proud to have a share. To its pre-war skill and 
knowledge, B&W is adding much more valuable experience by 
contributing to the war-needs of the marine field. This combined 
experience will enable B&W to better serve you, the marine 
engineers of tomorrow, to meet your post-war responsibilities. 


BABCOCK & WILCOX 


ABCOCK & WILCOX COMPANY a 
NEW YORK 6, N.Y. 











Eq — €, €a— €, 
which is the equation for the three strain observation 
rectangular roseite. Therefore to turn the calculator 
into one utilizing three strain readings one merely has 
to put in the three strains as obtained from the strain 
gages and in place of «4 put into the fourth input the 
quantity («,+.¢,—«). This value can be determined 
with one additional differential gear and several idler 
gears. From Fig. 3 the quantity ¢,+ ¢, can be seen on 
the idler gear between differential No. 1 and No. 2. 
This value is run into a differential gear from which the 
value « is subtracted by tapping off the input shaft. 
The resultant quantity from the differential (€,+ €,— «) 
can be coupled with the input shaft ¢; by means of a 
clutch which comes out on the control board, Fig. 5, 
labelled Rosette Shifter. This means of changing 
rosettes can also be used as a check when four observa- 
tions of strain are taken. 

Such a machine is now under construction. Even 
if this attempt is successful there are still other gaps to 
bridge. These lie in wiping out the intermediate steps 
of transferring change in resistance to strain and thus 
to the calculator. Why not combine the entire process 
into one calculator in which wires directly from the 
strain gages are fed into the computer and the magni- 
tudes rae directions of the principal stresses are read 
off? Such improvements are not only practical but 
highly, feasible. It is hoped that experimentation on 
this rosette calculator will facilitate the development 
of such a single unit mechanism. 
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Storms that 


STORMS OF HAIL AND OF SAND...storms of rain and sleet, 
and fog. Temperatures of 60 degrees below zero Fahren- 
heit and 150 degrees above. Such combat conditions and 
low pressures of high altitudes can be produced in the 
weather chamber which you see here being used for 
testing Army Air Force equipment—equipment upon 
which the fighting effectiveness and the lives of men 
depend. 

Stainless steel—large-scale production of which was 
made possible by the development of low-carbon ferro- 
chromium by ELECTRO METALLURGICAL COMPANY, a 
Unit of UCC—lines the interior of the weather chamber. 
For stainless steel has the necessary resistance to the tor- 
tures that beset this all-weather “test-tube” room for 
research in materiel. 

Tough, durable, rustproof, stainless steels are also 
used in surgical instruments, operating tables, and other 





SAVE Lives 


hospital equipment. And, because they are easy to keep 
clean and resist food acids, they are widely used in equip- 
ment necessary to the preparation, processing, and serv- 
ing of foods. “After-the-war abundance” will make it 
possible for all of us in thousands of places in industry 
and the home to enjoy the luxury as well as the utility 
of stainless steels. 

Units of UCC do not make steel of any kind, but they 
do make available to steelmakers many alloys which 
give new properties to and improve the quality of steel. 
The basic research of these Units means new, useful 
metallurgical information — and better metals for the 


needs of men. 
Vv v 


Executives, architects, designers, teachers, and other professional 
men are invited to send for the booklet P-10 “Stainless Steels and 
their Uses.” There is no obligation. 


BUY UNITED STATES WAR BONDS AND STAMPS 


UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street [7s New York 17, N.Y. 
Principal Units in the United States and their Products 


ALLOYS AND METALS CHEMICALS 


Electro Metallurgical Company Carbide and Carbon Chemicals Corporation 
ELECTRODES, CARBONS AND BATTERIES 


Haynes Stellite Company 
United States Vanadium Corporation National Carbon Company, Inc. 


INDUSTRIAL GASES AND CARBIDE PLASTICS 

The Linde Air Products Company Bakelite Corporation 

The Oxweld Railroad Service Company Plastics Division of Carbide and 
The Prest-O-Lite Company, Ine. ' Carbon Chemicals Corporation 
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10% More Output 


WITH 52% LESS HELP! 


Another example of the increased 
efficiency made possible by 


Springfield Armory Photos 


* When orders were issued to expand production of Garand rifles at the Springfield Armory, 
it became necessary to install a system of progressive manufacture, in place of the old, manpower- 
consuming method of hand-trucking from one operation to the next. 
How well this was achieved is shown by the fact that after 
Lamson Conveyors were installed, in one department alone per- 
sonnel was reduced from 54 to 26—and output increased 10%! On 
the production line turning out a single part (the cartridge receiver) 
150 miles of walking per day were eliminated, releasing 30 men for 
more productive work! 

In our new booklet “Case Histories to Aid You in Blueprint- 
ing Conversion to Peace” Lamson engineers present actual 
examples of the part played by Lamson Conveyors in stream- 
lining production, eliminating manual handling and back-tracking. 
A complimentary copy will be promptly mailed you if you give 
your college and class. 


\ 
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Makers of Conveyors and Tubes 


950 Lamson St., Syracuse 1, N. Y. 


OCTOBER, 1944 












Prefabricated fuel oil condition- 
ing unit designed and con- 
structed by Mid-West Heat 
Service, Chicago, Illinois. 


OU MAY be working on a project as complicated 

as this fuel oil conditioning unit. Perhaps you’re 
designing a simple pressure cooker—an irrigation sys- 
tem—a hydro-electric plant—or any one of a thousand 
other engineering projects. Whatever the problem, 
they all have this in common: It takes piping to make 
them work. 

When you make a piping layout, remember that it 
will have to be translated into solid metal—that the 
proper kind of valves will have to be installed to meet 
the service requirements—that fittings and bends— 
traps and check valves, etc.— must be installed at proper 
points in the line. 





BRANCHES AND 


60 


Crane engineers have prepared a num- 
ber of important books and treatises on 
piping equipment and piping systems. 
These include the Crane Catalog, Jist- 
ing more than 48,000 different piping 
items and containing valuable engi- 


WHOLESALERS 


ON PROJECTS YOU ARE PLANNING 
CONSIDER THE PIPING 
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The parts that make up any piping system are many, 
but it will interest you to know that everything in the 
complete system is included in the Crane line. 

By specifying Crane piping materials, you are as- 
sured that a single source will save valuable time all 
down the line. You are also assured that all parts will 
fit, providing simpler assembly. Long, satisfactory op- 
eration results in the high quality which characterizes 
piping equipment carrying the name Crane. 


CRANE CO., 836 S. Michigan Ave., Chicago, III. 


HERE’S ENGINEERING DATA TO HELP YOU——— 


neering data—Piping Pointers Man- 
ual, packed with information on piping 
installation and maintenance—Flow 
of Fluids and Combating Corrosion, 
two technical papers of value to anyone 
laying out pipe lines. 


On file for reference in Engineering Library 
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@ Yes, 17,500 bearings at the Shasta Dam 
project, greased regularly by Yehoodi’s old 
man —the phantom of the operation. 


Seriously, the secret is New Departure 
ball bearings, self-sealed against dirt and 
lubricated-for-life! For nearly four years 
this system has handled 13 million tons 
of rock with “no lubrication, or cleaning 
up.” 


Just another “new departure” by New 
Departure — another “famous first” by an 


Mile and a-half of Conveyor 
lubricated by 
“The Man who isn’t There!” 


Conveyor Bearing 
self-sealed and 
lubricated-for-life 
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alert company whose products are ideas as 
well as ball bearings. 

These finer anti-friction bearings are 
used wherever shafts turn—and nothing 
rolls like a ball. 


The whole absorbing story of anti-friction 
bearings is told in a beautifully illustrated 
112-page book we’d like to send you. Ask 
for “Why Anti-Friction Bearings.” 


New Departure, a Division of General 


Motors, Bristol, Conn. Chicago and Detroit. 
3294 


NEW DEPARTURE 


BALL BEARINGS 







NEW PRESSURIZED CABINS 


An ALERT crew is needed to give any airplane the edge on the enemy. That’s why the new B-29 
Superfortresses have pressurized cabins that enable airmen to relax in relative comfort on unusually 


long flights between their base and the target. 


G-E turbosuperchargers keep crew members warm and provide them with sufficient oxygen 
even at very high altitudes, eliminating the use of oxygen masks or electric flying suits except during 
the brief period of the actual bombing run. Consequently airmen feel better, react faster, when their 
objective is in sight and enemy opposition is the toughest. 

The turbosuperchargers which maintain near normal cli: ip Se conditions in the cabin of the 


B-29 were originally developed by G.E. to provide compresse 


air for plane engines. On the B-29 


there are two turbosuperchargers to supply each of the four engines. Two of the turbosuperchargers 
not only supply the engines, but also feed air at regulated temperatures to the sealed cabins. 


Very often it’s as important to stop a motor in a 
hurry as it is to get it going in the first place. One 
General Electric engineer has developed a brake that 
can stop a one-eighth-hp, 16,000-rpm motor in less than 
six turns. That’s equivalent to stopping a mile-a-minute 
automobile in 2.73 feet. 

Magnetism keeps the brake from the whirling rotor 
when the motor is running. When the power is turned 
off, a cork shoe brings the rotor to a standstill. The new 
brake has comparatively few parts. It was developed for 
use in the operation of equipment for the armed forces. 


GROWING PLASTICS 


Surrounvep by foam, G.E. plastics laboratory 
men pronounce their newest product a huge success. A 
quart of molasses-like mixture which they have de- 
veloped expands enough to fill a seven or eight gallon 
receptacle about ten minutes after it is prepared. 

This foam has other advantages. Self-rising and self- 
curing, it is lighter than rock wool, glass, or cork; its 
heat conductivity is lower than that of any of the three. 
After the war it promises to have many applications, 
especially where insulation is required. General Electric 
Company, Schenectady, N. Y. 


Hear the General Electric radio programs: “The G-E All-girl Orchestra” Sunday 10 
p.m. EWT, NBC—“The World Today” news, every weekday 6:45 p.m. EWT, CBS. 


The best investment in the world is in this country’s future. Keep all the Bonds You Buy. 


ELECTRIC 


THE MURRAY PRINTING COMPANY 
CAMBRIDGE. MASSACHUSETTS 








